To describe sleep quality and mood in parents accommodated with their sick child in a family-centred paediatric ward. Secondary aims were to compare mothers' and fathers' sleep quality and mood in the paediatric ward and to compare the parents' sleep quality and mood between the paediatric ward and in a daily-life home setting after discharge.
| METHODS

| Design
This is a prospective and descriptive study. It is part of a larger project exploring sleep, mood and stress in parents accommodated in paediatric wards. Ethical approval was granted by the Regional Committee for Medical Research (DNR 2011/1631).
| Participants
A convenience sample of parents from six paediatric wards for children (0-18 years) at one university hospital and three general hospitals in south-east Sweden was chosen. Three wards were specialised in oncology/diabetes/neurology, acute/elective surgery and emergency medicine/infections, respectively. Three wards were general paediatric wards. A sample size of 35 parents was calculated on the variable sleep quality to get a statistical power of 80% (p < .05, effect size Cohen's d 0.25).
| Procedure
Data collection was made in the hospital and 4 weeks later at home.
Based on the protocol from the main study, parents were asked to participate on a Tuesday evening. Inclusion criteria: Swedish-speaking parents staying overnight with a child in the paediatric wards. The parents received oral and written information about the study by the nursing staff on the ward. After signing informed consent, they received an envelope with instructions, questionnaires and a sleep-log. The questionnaires were collected on Wednesday morning by the nursing staff and sent to the first author. The sleep-log was returned by the parents to the first author in a prepaid envelope. Four weeks later, after discharge, the parents received a new sleep-log and questionnaires to complete at home. Data were collected September 2013-October 2015, with intermissions during June-August and December.
What does this paper contribute to the wider global clinical community?
• Parents' sleep quality was good in family-centred paediatric wards even though they had more nocturnal awakenings compared to home.
• Poor sleep quality in the paediatric ward predicted negative mood, and the parents were less alert, less interested and had reduced concentration, and were more tired, dull and passive in the hospital than at home after discharge.
• Nurses in paediatric care must acknowledge and promote sleep in parents accommodated with their sick child in hospital. To prevent interrupted sleep for the parents and the child, vital sign checks, procedures and medical treatments should be scheduled during the night.
The parents provided data about gender, age, marital status, educational level, the child's age, diagnosis and earlier health status in a study-specific questionnaire.
| Habitual sleep patterns before admission
The parents filled out 40 items from the Uppsala Sleep Inventory (USI). USI evaluates perceived sleep during the past 4 weeks and provides data on sleep quality (5-point scale; 1 = bad, 5 = good), time going to bed (TTB), sleep onset latency (SOL) (time from light off to falling asleep in minutes), morning awakening time and sleep duration. The USI has shown good validity and reliability compared to polysomnography (Ed ell-Gustafsson, 2002 ). Cronbach's alpha (a) was calculated on 27 items from the USI in this sample. Items measuring time and frequencies were excluded. The internal consistency indicates good reliability (a = 0.89).
| Sleep quality
The parents filled out a sleep-log Wednesday morning in the hospital and at home after discharge. The sleep-log provided data on sleep quality (5-point scale; 1 = bad, 5 = good), TTB, SOL, morning awakening time and nocturnal awakenings (minutes). The MACL has shown good validity and reliability in previous studies (Persson, Sj€ oberg, & Svensson, 1980; Sj€ oberg et al., 1979) . In this sample, the internal consistency indicates good reliability in the different dimensions (a = 0.73-0.90). 
| Mood
| Variables influencing parents' sleep
| Statistical Analyses
Frequency (n), percentage (%), median (md) and quartiles (Q 1 , Q 3 ) (the 25th and 75th percentiles) were used to describe data. Single missing values (3.5%) in the MACL were replaced by the sample mean which has been reported as an appropriate method for dealing with missing data when the proportion is <5% (Penny & Atkinsson, 2012) . One participant turned the light off 240 min after falling asleep. As analysis of SOL assumes that the light will be turned off before sleep, this single value was removed. However, remaining data from the participant was obtained in the data analyses. Two parents reported that they were not accommodated in single rooms. As data did not affect the result, they were included in the analyses. The 24-hr clock time notations were converted into decimal hours before analysis. SE% was calculated as the ratio of sleep duration and TTB times 100.
Wilcoxon signed rank test was used for matched comparisons in sleep variables and mood between the paediatric ward and at home after discharge. Mann-Whitney U test was used to study possible differences in sleep variables and mood between mothers and fathers in the hospital. Spearman's correlation coefficient (q) was used to study correlations between sleep variables and mood, and between sleep quality, mood and earlier experience from hospital stay in the paediatric ward.
Stepwise regressions were performed using univariate ANOVA.
Sleep quality, nocturnal awakenings and the total mean score of mood in the paediatric ward were set as the dependent variable in three separate models to study the effect of the independent variables; parents' gender (categorical), parents' ages (continuous), children's ages (continuous), children's diagnosis (categorical; infection, surgery, oncology and other) and the four different hospitals (categorical).
The statistical software program SPSS version 23 was used for the statistical analyses. P-values <.05 were considered statistically significant.
| RESULTS
| Demographics and habitual sleep
The final sample comprised 82 parents. Demographic data of parents and children are provided in Tables 1 and 2 , respectively. A total of 75 parents (92%) reported that they had no or few problems falling asleep at night at home before admission. Median score for sleep quality was Fifty-six parents (68%) reported insufficient habitual sleep. Thirty-two parents (39%) reported frequent nocturnal awakenings, of whom 20 (24%) woke up due to them worrying about the child.
3.2 | Parents' sleep quality in the paediatric ward and at home after discharge
The parents had stayed in the paediatric ward at a median of one night (range: 0-10 nights) when included in the study. All families, except two, had single-patient rooms. Sixty-eight parents (83%) stayed alone in the room with their child, nine children (11%) were accompanied by both parents, whereof three families choose to stay overnight at the hospital with the whole family, including siblings. In three families, both parents participated in the study. A total of 55 parents (67%) completed the sleep-log. Median score for sleep quality was 3 (Q 1, Q 3 : 2, 4). Sleep variables are presented in Table 3 .
Twenty-nine parents (53%) reported good sleep quality when the rated sleep quality score was dichotomised into good (score 3-5) and poor (score 1-2). Wilcoxon signed rank test showed no significant difference in the matched comparison between habitual sleep quality and sleep quality in the hospital. ANOVA showed no statistically significant effects on sleep quality or nocturnal awakenings of the parent's gender and age, the child's age, diagnosis or hospital. To control for lack of independence (three parent dyads participating from the same family), the ANOVA was recalculated excluding the mothers in those families. This did not affect the result.
Thirty-five parents (43%) completed the sleep-log at home after discharge. Wilcoxon signed rank test showed that the parents rated their sleep quality significantly higher (p = .042) and that they reported fewer (p = .047) nocturnal awakening minutes at home (Table 3) . A matched comparison of mothers and fathers separately showed that the mothers reported more nocturnal awakening minutes (p = .045) in the paediatric ward compared to at home after discharge; no differences were found in the fathers. the child (n = 26, 46%), the staff (n = 21, 38%), medical treatment (n = 19, 34%), the environment (n = 11, 20%), worries (n = 3, 5%) and that nothing affected the sleep (n = 11, 20%). The main reason for nocturnal awakenings in the hospital was the child. This could be due to the child's normal behaviours, such as nightly awakenings and breastfeeding for small children, but also to coughing or pain, depending on the child's current health. Vital sign checks, noises made by the staff and medical treatment, such as drugs, infusions and blood samples, were other given reasons influencing sleep. At home, most parents (n = 22, 63%) reported that nothing had influenced their sleep. The given variables had no statistically significant effects on parents' sleep quality. Our results show that poor sleep quality in the paediatric ward is associated with negative mood, even though the correlations were weak. The connection between sleep quality and mood has been reported earlier in healthy adults (Finan, Quartana, & Smith, 2015) .
| DISCUSSION
Negative mood not only may affect the parents' ability to care for their child and make decisions regarding their child's care, but also may lead to depression, which further increases the risk of chronic sleep problems (Morin & Jarrin, 2013) . In the present study, there was a difference in mood activation between the paediatric ward and at home after discharge, indicating that the parents were less alert, less interested and had reduced concentration, and were more tired, dull and passive in the hospital. Mothers also reported lower scores in the dimension of control, indicating that they felt insecure and inhibited in the paediatric ward. However, children's diagnoses had no effect on the parents' sleep quality or mood.
T A B L E 3 Parents' sleep in the paediatric ward and at home after discharge Morin, Rodrigue, and Ivers (2003) , it is the way a person perceives a stressful situation, rather than the actual stress itself, that causes sleep deprivation. Picoraro, Womer, Kazak, and Feudtner (2014) reported that parents of seriously ill children often find ways to endure the situation and even learn to benefit from the experience, including greater appreciation of life, greater personal strength and recognition of new possibilities. Coping was not studied in this study, but the importance of coping ability in relation to parental stress has been reported in previous studies (Muscara et al., 2015; Vrijmoet-Wiersma, Ottenkamp, Van Roozendaal, Grootenhuis, & Koopman, 2009) . Parents with more efficient coping skills may adapt to the situation and therefore decrease bedtime arousal and maintain a good sleep quality, despite the stressful situation.
It is important to highlight that the parents had a low SE% (<85%) already at home before the hospital stay. This indicates that the parents' sleep quality was poor 4 weeks before their child was admitted to the hospital. Low SE% has previously been described in The strength of this study is that parents were included from six different paediatric wards, irrespective of their child's age, diagnosis or severity of illness. The prospective design was chosen to enable repeated data collection from the same individuals, making it possible to evaluate potential changes in sleep quality and mood between staying at the hospital and at home after discharge. However, the convenience sampling in this study has its limitations. It was difficult to enrol parents because their children were the primary focus of their hospital admission. A selection bias could be that the participating parents were the most alert parents and that those who were tired declined participation in the study. Therefore, this sample may not be a representative sample for all parents accommodated with their sick child in paediatric wards. Nevertheless, the results are important as this is the first study of sleep and mood in both mothers and fathers of children in all ages, with different severity of illness.
Another limitation could be that it was impossible to compare the views of parents in family-centred care settings with parents who were not in care settings without a family-centred care philosophy for ethical reasons as family-centred care was the standard care philosophy on the paediatric wards in this study.
All data were provided by self-reported measurements. Future research should complement these subjective measures of sleep with objective measures, such as cortisol awakening response and actigraphy. Furthermore, a qualitative interview study is justified to obtain a deeper understanding of parents' sleep quality, mood and coping strategies when they stay with their child in a paediatric ward, and to find more underlying causes influencing sleep quality.
| CONCLUSION
Parents report good sleep quality when they stay in the paediatric ward with their child even though it improves at home after discharge. However, frequent interruptions during the night in hospital hinder sleep, and the parents' mood is lower in the morning after the night in hospital than at home after discharge. No differences were found in the sleep variables between mothers and fathers; however, mothers had lower mood in the dimension of control at the hospital.
Our results support the importance of family-centred care and singlepatient rooms where the healthcare professionals acknowledge parents' sleep and mood, schedule care at night and promote sleep for the parents to maintain health and well-being in the family.
| RELEVANCE TO CLINICAL PRACTICE
Nurses in paediatric care should be encouraged to acknowledge signs of parental sleep deprivation and negative mood through information and education about the importance of good parental sleep quality, as this can affect the child's health. At the hospital, the necessity to go to the patient's room at night should be considered, although patient safety must always be prioritised. We suggest that vital sign checks, procedures and medical treatments should be scheduled at the same time when possible, to prevent interrupted sleep for the parents and the child. Furthermore, healthcare professionals should encourage and provide opportunities for the parents to take turns during extended hospital stays in order to provide a change of scenery and for a chance to regain lost sleep.
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